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This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

L (currently amended) A sequential method for integrated, in-situ modification of a 
substrate and subsequent atomic layer deposition of a thin film onto said substrate in an 
evacuated chamber beginning with initial modification steps, comprising: 

introducing at least one first ion generating feed gas into said evacuated chamber; 

generating a plasma from said first ion generating feed gas to form ions; 

exposing said substrate to said ions; 

modulating said ions; 

reacting said substrate with said modulated ions to remove any contaminants from 
said substrate and producing a modified substrate; and 

following said initial modification steps, performing an atomic layer deposition of a 
thin film onto said modified substrate in said evacuated chamber including: 

introducing a first reactant gas into said evacuated chamber; 

adsorbing at least one monolayer of said first reactant gas onto said modified 
substrate; 


evacuating any excess said first reactant gas from said evacuated chamber; 

introducing at least one additional ion generating feed gas into said evacuated 
chamber; 


generating a second plasma from said additional ion generating feed gas to form 
additional ions; 
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exposing said modified substrate to said additional ions; 


modulating said additional ions; and 
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reacting said adsorbed monolayer of said first reactant gas with said modulated 
additional ions to deposit said thin film. 

2. (original) The sequential method of claim 1 wherein said initial modification steps are 
cleaning steps. 

3. (original) The sequential method of claim 1 wherein said initial modification steps are 
surface treatment steps. 

4. (currently amended) The sequential method of claim 1 wherein said initial modification 
steps additionally include introducing at least one radical generating feed gas into said 

evacuated chamber and generating a plasma from said radical generating feed gas to form 
radicals. 

5. (currently amended) The sequential method of claim 1 wherein said atomic layer 
deposition steps additionally include introducing at least one radical generating feed g a s into 
said evacuated chamber and generating a plasma from said radical generating feed gas to 
form radicals. 

6. (original) The sequential method of claim 1 wherein said contaminants comprise native 
oxides, metal oxides, particulate contamination, and carbon-containing impurities. 

7. (original) The sequential method of claim 1, wherein said ion modulation is modulated in 

a way selected from the group consisting of modulating an ion flux and modulating an ion 
energy. 

8. (original) The sequential method of claim 1, further comprising electrically biasing said 
substrate to a negative potential. 

9. (original) The sequential method of claim 8, wherein said electrical bias is induced by a 
radio frequency power supply. 

10. (original) The sequential method of claim 8, wherein a magnitude of said electrical bias 
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during said initial cleaning steps is lower than a magnitude of said electrical bias during said 
atomic layer deposition steps. 

11. (original) Hie sequential method of claim 1 wherein said method is repeated for each 
film deposition layer. 


12 . (original) The sequential method of claim 1 wherein a batTier material film is deposited 
following said initial modification steps. 

13. (original) The sequential method of claim 1 wherein a copper seed layer is deposited 
following said initial modification steps. 


14-16. (cancelled) 


17. (currently amended) A sequential method for integrated, in-situ modification of a 
substrate and subsequent atomic layer deposition of a thin film onto said substrate in an 
evacuated chamber beginning with initial modification steps, comprising: 

introducing at least one first radical generating feed gas into said evacuated chamber; 

introducing at least one ion generating feed gas into said chamber; 

generating a plasma from said first radical generating feed gas to form radicals; 

exposing said substrate to said radicals; 


reacting said substrate with said radicals to remove any contaminants from said 
substrate and producing a modified substrate; and 

following said initial modification steps, performing an atomic layer deposition of a 
tbin film onto said modified substrate in said evacuated chamber including: 
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introducing a first reactant gas into said evacuated chamber; 

adsorbing at least one monolayer of said first reactant gas onto said modified 
substrate; 
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evacuating any excess said first teactant gas from said evacuated chamber; 

introducing at least one additional radical generating feed gas into said evacuated 
chamber; 

generating a second plasma from said additional radical generating feed gas to form 
additional radicals; 

exposing said modified substrate to said additional radicals; and 

reacting said adsorbed monolayer of said first reactant gas with said additional 
radicals to deposit said thin film. 

18. (cancelled) 

19. (currently amended) A sequential method for integrated, in-situ modification of a 
substrate and subsequent atomic layer deposition of a thin film onto said substrate in an 
evacuated chamber beginning with initial modification steps, comprising: 

introducing at least one first radical generating feed gas into said evacuated chamber; 

generating a plasma from said first radical generating feed gas to form radicals; 

exposing said substrate to said radicals; 

reacting said substrate with said radicals to remove any contaminants from said 
substrate and producing a modified substrate; and 

following said initial modification steps, performing an atomic layer deposition of a 
thin film onto said modified substrate in said evacuated chamber including: 

introducing a first reactant gas into said evacuated chamber; 

adsorbing at least one monolayer of said first reactant gas onto said modified 
substrate; 

evacuating any excess said first reactant gas from said evacuated chamber; 

" 5 - Ser. No. 09/994,279 

PAGE 8/12 * RCVD AT 5/18/2005 6:44:55 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/5 * DNIS:8729306 * CSED:4083820481 * DURATION (mm-ss):03-18 


Pa tern. Liw Croup 
LLP 

2633 Norm Pint St. 
Sirfte 223 

SwJo.M. CA 93134 
(4ns) 382-Oifto 
FAX (4Q8) 382-04*1 



05/18/2005 15:56 


4083820481 


PATENT LAW GROUP LLP 


PAGE 09/12 


introducing at least one additional radical generating feed gas into said evacuated 
chamber, 

generating a second plasma from said additional radical generating feed gas to fonn 
additional radicals; 

exposing said modified substrate to said additional radicals; 

reacting said adsorbed monolayer of said first reactant gas with said additional 
radicals to deposit said thin film; and 

repeating each of the aforementioned steps for each film deposition layer. 

20. (cancelled) 

21. (cancelled) 

22. (withdrawn) 

23. (previously presented) The sequential method of claim 1 wherein said additional radical 
generating feed gas is the same feed gas as said first radical generating feed gas. 

24. (previously presented) The sequential method of claim 17 wherein said additional radical 
generating feed gas is the same feed gas as said first radical generating feed gas. 

25. (previously presented) The sequential method of claim 1 9 wherein said additional radical 
generating feed gas is the same feed gas as said first radical generating feed gas. 
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